ABSTRACT YAKRUS, M., and N. W. SCHAAD. 1979. Serological relationships among strains of Erwinia chrysanthemi. Phytopathology 69:517-522.
taken I wk later. sonicates of cells from strains A-17, A-305, and A-308. Cell Serology. Antisera titers were determined by agglutination tests.
envelopes were removed by a method modified from that of Ames Twofold dilutions of antisera were made from 1:20 to 1:5,120 with (2). After 100-200 ml of a 16-hr culture in liquid medium 523 was 0.5 ml of saline containing 0.02% NaN 3 as diluent. Dilutions were centrifuged, the pelleted cells were resuspended in 10 ml of distilled made in 10 X 75 mm culture tubes. A tube containing 0.5 ml of water. Suspensions were sonicated at 75 W for 80 sec in four 20-sec saline with 0.02% NaN 3 served as a control. To each of the above intervals separated by 40-sec cooling periods. The resulting tubes an equal volume of cell suspension was added. The turbidity suspensions were centrifuged for 20 min at 6,000 g and the of each suspension was adjusted to 30-35% transmittance at supernatant fluid was added to an equal volume of the appropriate 590 nm, which is equivalent to 10'-109 cells per milliliter. Tubes antiserum. The mixture was incubated for 1 hr at 37 C in a water were incubated at 37 C for 2 hr in a water bath and observed for bath, centrifuged at 1,600g for 10 min, and the pellet was discarded. agglutination. Each antiserum was tested against antigens of Antisera were absorbed as above three more times by further homologous and several heterologous strains, additions of sonicate. Absorbed antisera were freeze-dried, Ouchterlony gel double diffusion was performed in a 0.75% resuspended in their original volume of saline containing 0.02% purified agar medium containing trypan blue (21). Fifteen NaN 3 , and stored at 2-5 C. milliliters of medium was added to 10-cm plastic petri dishes. An
Immunoelectrophoretic tests with pH 8.6 barbital buffer Auto-Gel pattern cutter (Grafar Corp., Detroit, MI 48238) was (Millipore Corp., Bedford, MA 01730) were performed to used to cut a pattern with a center well 7 mm in diameter determine if the M PC consisted of single or multiple immunogens. surrounded by six outer wells each 5 mm in diameter and 5 mm One-microliter samples were placed in wells on Millipore Immunofrom the center well. Ten microliters of antigen was placed in each AgroSlides. One well was charged with 1.0 Al of 0.1% bromphenol outer well and 20 Al of antiserum in the center well. A Piazzi test blue as tracking dye. Electrophoresis was performed at a constant pattern (17) was used to determine optimal proportions of reagents.
voltage of 100 V until the tracking dye had migrated 38 mm toward When necessary, antisera were concentrated by freeze-drying and the positive terminal (30-35 min). The slides were transferred to a resuspending in smaller volumes of saline. Plates were placed in a humidity chamber and the troughs were flooded with 50)ul of the humidity chamber at 10 C and observed for precipitin lines after appropriate antiserum. Diffusion was allowed at room 2-3 days.
temperature for 12-15 hr and precipitin arcs were enhanced by For cross absorption studies, antisera to MPC of E.
soaking the slides for 5 min in 2% tannic acid. chrysanthemi strains A-17, A-305, and A-308 were absorbed with Polyacrylamide gel electrophoresis. Sodium dodecyl sulfate polyacrylamide gel electrophoresis was performed in vertical slab single precipitin band (Fig. 1 / A-D) whereas antiserum to MPC of gels on a Bio-Rad electrophoresis apparatus with the discontinuous strain A-308 produced two precipitin bands (Fig. I -E however, two precipitin bands of identity resulted and they crossed chrysanhemi showed strong cross-agglutination reactions (Table  at their confluence ( Fig. 1 E, wells 1, 2, and 3) . Furthermore, MPC 2) with all five antisera. Groupings among the strains were not of A-308 failed to give a reaction of identity when tested against possible except for A-3 17, which did not react with any of the antiserum to MPC of A-305 (Fig. IC, wells 1 and 6 ). Strain A-308 antisera. E. chrysanthemi was easily differentiated from E. therefore was designated serovar III. Membrane protein complex carotovora and Salmonella typhimurium.
from strains A-327 and A-330 cross-reacted with antiserum to Ouchterlony double diffusion. Antisera to MPC of E.
MPCofstrainA-308(serovarlI)butnotwithantiserumtoMPCof chrysanthemi strains A-305, A-31 1, A-312, and A-17 produced a serovar I or serovar III. These strains were designated serovar IV. Strains A-317, A-322, A-328, and A-331 could not be typed because their MPC failed to react with antiserum to MPC of any of the five strains.
Groupings of the strains of E. chrysanthemi into serovars I, II, and III was substantiated by cross-absorption tests (Table 4 produced the greatest number of immunogens since MPC of chrysanthemi. Antiserum to MPC of E. carotovora reacted with serovar I and III strains cross-reacted with antiserum to MPC of M PC of E. chrysanthemi after the antiserum was concentrated four strains of serovar II. Whether MPC of strains of serovar IV possess times. A weak band formed midway between wells containing more or fewer immunogens in relation to serovars I through III antiserum to M PC of E. carotovora and antigen to E. chrysanthemi cannot be determined without further work. Strains A-322, A-312, strains A-316, A-304, and A-308 (Fig. IF) .
A-318, and A-331 could not be typed because their MPCs did not Immunoelectrophoresis. One or two immunogens were observed react with antiserum to the M PC of any serovar in Ouchterlony depending on the antiserum (Fig. 3) . One immunogen was acidic double diffusion. and migrated toward the anode whereas the other was neutral and
Cross-absorption studies supported the division of E. remained near the circular sample well. Whereas the acidic chrysanthemi strains into the four serovars. MPC contained in immunogen always was observed in reactions between MPCs of E.
sonicates from cells of A-308 (serovar III) failed to absorb chrysanthemi and antiserum to MPCs of E. chrysanthemi, the antiserum to MPC of A-17 (serovar I) and A-305 (serovar II) but neutral immunogen was not always evident. A single acidic successfully absorbed homologous antiserum indicating that strain immunogen was revealed when antiserum to MPC of A-17 was A-308 had different surface antigens. The failure of M PC of A-305 tested against homologous M PC and MPC of A-305, In addition to (serovar II) to absorb antibody to M PC of A-308 (serovar III) from an acidic immunogen, however a neutral immunogen was revealed antiserum to A-305 (serovar II) is difficult to explain. One when antiserum to MPC of A-305 was tested against its possibility is that there were two immunogens of different homologous MPC (Fig. 3A) . Even though only the acidic concentrations in inject antigen of A-305. A less concentrated immunogen of MPC from A-17 was revealed against homologous immunogen of A-308 was homologous to a more concentrated antiserum, this same antiserum revealed both acidic and neutral immunogens when tested against MPC of A-311 (Fig. 3C) . When MPC of A-311 was tested against antiserum to MPC of A-31 1, A-17, and A-305, identical acidic and neutral immunogens were revealed (Fig, 3C, D) . Testing antiserum to MPC of A-17 against ....
• MPC of A-312 also revealed both acidic and neutral immunogens. Antiserum to M PC of both A-3 11 and A-17 revealed only an acidic immunogen against MPC of A-308.
Polyacrylamide gel electrophoresis. MPC from 15 strains representing serovars I, II, and III were resolved into one to four major protein bands with molecular weights ranging from 26,000 to 43,000. No single major protein band was found common to all strains of a given serovar,
DISCUSSION
The agglutination titers were high, considering that only surface components were used to produce antisera. Surface antigens are not as immunogenic in purified form as when administered as whole cells (7). The failure of our antisera to MPC of E. chrysanthemi to agglutinate cells of the closely related E. carotovora agreed with results obtained with antisera to whole cells (18, 20) or to heated cells (19) of E. chrysanthemi. Lazar (12) also noted that, with few exceptions, antiserum prepared to whole cells 
